[Effect of N-acetylcysteine on Cognitive Function and Nuclear Factor Erythroid 2 Related Factor 2/Heme Oxygenase-1 Pathway in Mouse Models of Postoperative Cognitive Dysfunction].
To investigate the effect of N-acetylcysteine(NAC)on cognitive function and nuclear factor erythroid 2 related factor 2/ heme oxygenase-1(Nrf2/HO-1)pathway in mouse models of postoperative cognitive dysfunction. Methods Fifty-four male C57BL/6J mice(3-4 months old)were randomly divided into control group,surgery group,and surgery+NAC group by block randomization.The intramedullary fixation for left tibial fracture surgery was performed to establish postoperative cognitive dysfunction models.NAC(150 mg/kg)was administered intraperitoneally in group surgery+NAC 30 minutes before and 3 hours,6 hours after surgery,while saline was given in control group and surgery group.Six mice in each group were selected randomly underwent Morris water maze test on the third day after surgery.Animals were sacrificed at the first and third postoperative days,and the hippocampus was harvested.Enzyme-linked immunosorbent assay was used to quantify the levels of interleukin-6(IL-6)and malondialdehyde(MDA)in hippocampus.Western blot and real-time polymerase chain reaction were used to measure the expressions of Nrf2 and HO-1 in hippocampus. Results There was no significant difference in swimming speed among three groups(F=2.135,P=0.114).Compared with control group and surgery+NAC group,the surgery group had prolonged escape latency(P<0.01),reduced platform crossing times(P<0.01),and shortened time spent in the target quadrant(P<0.01).Compared with the control group,the surgery group and the surgery+NAC group had significantly increased levels of IL-6 and MDA in hippocampus at the first postoperative day(all P=0.000).On the third postoperative day,there was no significant difference in the levels of IL-6(P=0.251)and MDA(P=0.103)between control group and surgery+NAC group.The protein expressions of Nrf2 and HO-1 in hippocampus were significantly higher in surgery group and surgery+NAC group than in control group and significantly higher in surgery+NAC group than in surgery group(all P=0.000).The mRNA expressions of Nrf2 and HO-1 in hippocampus were significantly higher in surgery group and surgery+NAC group than in control group and significantly higher in surgery+NAC group than in surgery group (all P=0.000). Conclusions NAC pretreatment may reduce oxidative stress and inflammatory response in hippocampus and improve cognitive function.Such effect may be relate to the activation of Nrf2/HO-1 pathway.